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(57)Abstract: 

PURPOSE: To improve the display grade of a reflection-type liq. 
crystal display device. 

CONSTITUTION: An org. insulating film 42 is formed on the thin-film 
transistor 40 formed on a substrate 31. A contact hole 43 and a 
protrusion 42a are formed when the reflecting electrode 38 of the 
insulating film 42 is formed. The reflecting electrode 38 is formed 
thereon, and the drain electrode 32 and the reflecting electrode 38 
are connected through the contact hole 43. Accordingly, since the 
protrusion 42a is formed only on the reflecting electrode 38. the 
patterning of the reflecting electrode 38 is improved, defective 
insulation is not caused between a source bus wiring 36 and the 
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A. Relevance of the Above- Identified Document 

This document has relevance to claims 1, 13, 28, 
43, 53 and 55 of the present application. 

B . Translation of the Relevant Passages of the 
Document 

[0055] 

Figure 3 is an explanatory view illustrating the 
process of forming on a substrate 31 a reflective 
electrode 38 provided with uneven section illustrated 
in Figures 1 and 2. Figure 4 is a sectional view 
which explains the preparation method of Figure 3. 
Figure 5 is a plan view of a mask 51 adopted in the 
step s7 of Figure 3. Figure 4(1) shows the step s4 of 
Figure 3, Figure 4(2) shows the step s7 of Figure 3, 
Figure 4(3) indicates the step s8 of Figure 3, and 
Figure 4(4) indicates the step s9 of Figure 3. 
[0056] 

In the step si, a tantalum metal layer of 3000 A 
is formed by sputtering on an insulating substrate 31 
made of glass, and the patterning of this metal layer 
is performed by photolithography and etching, thereby 
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forming gate bus lines 32 and gate electrodes 33. In 
the step s2, a gate insulating film 34 made of 
silicone nitride in thickness of 4000 A is formed by 
plasma CVD method. 
[0057] 

In the step S3, an a-Si layer of 1000 A thickness 
for a semiconductor layer 35, and an n + -type a-Si layer 
of 3000 A thickness for a contact layer 41 are formed 
successively in this order. Then, a patterning of the 
resulting a-Si layer and n + -type a-Si layer is 
performed to form the semiconductor layer 3 5 and the 
contact layer 41. In the step s4 , a molybdenum metal 
film of 2000 A thickness is formed on an entire 
surface of the substrate 31 by sputtering, to form a 
source electrode 36, a drain electrode 37 and a source 
bus line 39, thereby forming a TFT 40. Figure 4(1) is 
a sectional view of the substrate 31 having formed 
thereon the TFT 40 after carrying out the steps up to 
the step s4 . 
[0058] 

In the step s5, a polyimide resin film of 2 is 
formed on the entire surface of the substrate 31 
having formed thereon the TFT 40, to form an organic 
insulating film 42. In the step s6, a contact hole 43 
is formed in the resulting organic insulating film 42 
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by photolithography and dry-etching. In the step s7, 
a photoresist 50 is applied on the organic insulating 
film 42, and the patterning of the reflective 
electrode 38 forming area is performed using a mask 51 
as illustrated in Figure 5 to form a convex part 50a. 
Further, to round the convex part 50a, a heat 
treatment is applied at temperatures in a range of 120 
°C to 250 °C. In the present embodiment, the heat 
treatment is performed at 200 ft C for 30 minutes. 
Figure 4(2) shows a sectional view of the substrate 31 
after the process up to the step s7 is completed. The 
mask 51 is provided with circular shielding parts 
arranged at random in the reflective electrode 38 
forming region as indicated by hatching in Figure 5 . 
[0059] 

In the step s8, as indicated by Figure 4(3), the 
organic insulating film 42 covered with the 
photoresist 50 is etched to form a convex part 42a 
with height H of 0.5 /xm. Here, a photoresist 52 is 
subjected to heat treatment to round the convex part 
50a, and thus the convex part 42a is also rounded. 
The organic insulating film 42 formed over the contact 
hole 43 and the TFT 40 is protected by the photoresist 
50, and is not subjected to etching. 
[0060] 
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In the step s9, an aluminum film is formed on the 
entire surface of the organic insulating film 42, and 
the reflective electrode 38 is formed on the convex 
part 42a as illustrated in Figure 4(4). The resulting 
substrate 31 in this state is used as a substrate 52 
having the reflective electrode 38. This reflective 
electrode 38 is connected to the drain electrode 37 of 
the TFT 4 0 via the contact hole 4 3 formed in the 
organic insulating film 42. 
[0061] 

It has been revealed that the shape of the convex 
part 42a of the organic insulating film 42 can be 
adjusted by the shape of the mask 51, the thickness of 
the photoresist 50 and the application time of dry 
etching . 
[0062] 

With the foregoing process, the substrate 52 
having the reflective electrode 38 is obtained. 
Further, by increasing an application time of the dry 
etching for the organic insulating film 42 in the 
foregoing manufacturing process, . the substrate 31 
provided with the convex part with height H of 1 fim 
can be obtained. The substrate 31 having the 

reflective electrode 38 with height H of 1 fxm is used 
as a substrate 59. 
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